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(54) METHOD FOR DETERMINING NUCLEIC ACID, NUCLEIC ACID PROBE USED THEREFOR 
AND METHOD FOR ANALYZING DATA OBTAINED BY THE SAME METHOD 

(57)Abstract 

PROBLEM TO BE SOLVED: To provide a nucleic acid determining method using a nucleic acid 
probe labeled with a fluorescent dye, a real time quantitative PCR method utilizing the above 
method and a method capable of accurately attaining a target in a method for analyzing data 
obtained by the above real time quantitative PCR method. 

SOLUTION: This new method for determining a nucleic acid comprises hybridizing a nucleic acid 
probe labeled with a fluorescent dye to the target nucleic acid and measuring a decrease in 
fluorescence emission from the fluorescent dye after the hybridization relative to fluorescence 
emission from the fluorescent dye before the hybridization. This real time quantitative PCR 
method comprises using the above method. This method for analyzing data having a process 
correcting fluorescent intensity in annealing reaction with a fluorescent intensity in modified 
reaction when data obtained by the above PCR method is analyzed. 
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7v g >mmzmhm&memt<rim> 
w y y r-f -fe*- v a y ufc k # _tia^3e 
»s*vt fc o , aK8atrn-^!6«W5aoMty N-r ry 

^-tf-vayUlk^ 3tt**»KJ3Vvc, SKT 
o - 7 k M»8» k^yij^tv^y^ 

G ( ^T^y) A»^Sr< 1 ltm&±1?l£t& <k ^ 

n-y. 

W8»teA<f 7 U 9-i M- is a y Lfc t * te, JJEibB 

y*w -tf~-y 3 yutk^ a»*JBawj>fctsv^yvf 

/'jy^-ya^fiWG (^r^y) kC (is 
h yy > *Kvr-*ifcS:< i>-WJ±BfctZ> X o fc, 
3^n-7<ttH^Jj^tre*lTV** £ k £#«&k 

[M*JK8] SSfcrn-^ 3' 

L< 1*5*** J' 3" g£o*lgk *fcfi 

3' *JS*>'J#-*tf>3' «*«*lS6*tyyiMk3fL 

^. 

[ M*S9 ] SEifi«eiBKifrrn-y«o*y =fy 

(2-o-methyloligoribonucleotide) , PNA„ 



1 o ] wmmmtya~ym y * y * 

5 ? y*1f- H**, y ? y*f- H k rtf* y y tf* 9 
k^f-^^^Cff-^y -^^y^^Whf-H (chimer 
ic o]igonucleotide)-e&l»it^^2~8c^n)6 i l]I 

^ y y 9 Y-x-hhwm 1 o izmmvwm 

mmi2) ff*3a2~8coMn*>i5fcia«o^ 
. wwiuwf ^ y ^ 

-fef-^ 3 y?*. A-f /y ^'-y 3 yfs^icfeJt^ 

imm 1 4 ] ^J^t/ctSJifS^^M (polymo 
rphism) ±it\&/&i.lPm (mutation) £%ffi£l< 

y^-fe'-S/gyS-t, W6m<7)mM.*mi?:tl z. 
(tt^iR 1 6 3 ff£31 1 4 fclS^O^tJ: 0*te*i 

^F^^b^sircwisnjtaBrra-rkA-f ^y^ 
jxLxi^tzcoKimeMmmizj: vffim 

nzmtrnzm^t < im^rm^mmizts^x . 
M^jHi eizm^T^mmmimm-ttiibm 

s. 

[»ii8] is«jai6tf5is^^ws^@^3 
CM*« 19] /vr y y ^ -b'-y a y&i«; w 
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^ 3 >mmiz^>w*-?u--7zmtmm 1 3 

im$m2 1 J t\4 7'J ?A -fe'-v g yRlSRfcAjj, 

K 

[»*«2 2 ] wmmtfRKAT&zmm 1 2 . 
13. 1 9. xn2 oHmamsmtim. 
imm2 3 ] rnm2- 1 1 <«ii* 1 gfciHfco 

fe**#u «tttKS& vf 7 y a Vl/O* 

v^S t t < <«-t Sid fc»$ft7tffi3i-S: 

h^mrvt-ymi^mmm^^ *mz 
imm2 4 ] 3 iztm^mMzmr^ 

ra-ymz, 5tnM<o$miz'j?%< t i>-rxmmK 

5 X ? t^SISSB$n#l > tt«« 2 

^^xmmmmizm^Mrimm2 3-2 

[ff£JI2 7] H*ia2 3~2 6iOM^l^ie^ 
[ff#JS28J I8*IS1. 12, 13, 19-22. 

2 7 *>wt# 1 mzmmmmitfjmizti^x . s 
*x-ft * i t $#8 i 

im.^mcmmm l < v*- v mm 

XfoimXmi. 12. 13. 19-2 2. 27<7>Fftl 

j&» 1 mzm^mmm^m. 

imm30] PCRJSCtSV^T, »5f£3S2-3. 
5. 6, 8-1 l«^M^fcfB1d^l»7°n-y£ 

*7~wz£vmmzixx^&msmftmm 
msBmmLKimmmmmjLx^tmmco 



u-?k m ?v ?4 xix^i t ttnsmffmm 

izkm&k-t&pc Rx-mm^ivtMmcom&f 
m. 

^zmmmkru-f^rv -iv-k Lx-sustnw 
m?v-7k wmzm t < mmmmm^ y 

3UKt««iWt«Jlf * ^ k * WRfc t & P c R-e* 

[«*«3 2] PCR*tfeA«yr^-fAfi*«PC 
RS8ct**Stt?!B3 0*fctt3 1 fcS»0PCR*lfe 

[*RE3 3]ifJ»HK 12. 13. 19-22. 2 
7-3 2iOMiiiin^fcl2«^iriI^"C#^^Jt:T 

[M*«3 4 3 11^3 26^2*^7/1^4*56* 
WP C R^&Tlt&tat-f-?- tWW-**tt&Bt^ 

tft k t . » * v*8IMB L^^^'STfcft^Til^^^ 

ft* v^ttsracvN-f 7v ?4 x Liz^mmuzk « 

T. HiEiWWSiaKkv^. ) W^fc^fBk 
i-s y r^-f Ajeawp c R^nsofcftof-^ *»f 

[^««3 5 3 rt*«34CE8S«ajESS:»§S 

siwsa 3 4 ceso y t;p^ >f asswp c r^^> 

f.: Cj»S«nft6V>l4C«^2DtJ:'J«{IJSii3t 

ft * v r y r-f x t t ^^ssi Lfc t * o^ffi 
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WPC R^TI* ^*uW-^-fe«WM-**S6fciJ^ 

t, m4?Mz®wh c»*id *svm4 c^bC2) 

P.-f./f. C«3*3] 
F.-f./f. CSfc£4) 

F„ : n^^Mzmt, C&3$3) *4W4 CJfc* 

1 og b (F„> , 1 n <F.) 
1 og b { (1-FJ XA} N 
1 og k < (F 0 -l ) XA} , 

A. b : tEMtiL 

2 > me i ) <«B«i!a«3&^fitaLfc-t-f ?>m 

3 ) usuiis^gitmtfeU'^^ timk&mifi 
a. 

4 ) **agmfcfc{ts p c RLRMMagtt&K«>=> tr- 
7/>? ^feiwp c RimcoK#>cDT~?mi}m. 

mmmrx3~f^y^ * *?- 1 i/cjawcpcRfct? 

[|f$Jg4 0 3 tW»S3 4~3 7W«*lA»l«fcaa 
CO y T;^ 4 AJg*« P C R^fficofcft - * -HOT 
*St*JV^. Mf*a3 8*tf/Xtt3 9tBttOtS» 

»g) . c«?iiiai£-&$#ti>sMi. -ecofi (- 

d F/d T\ F : SKEWS, T : ffffl) £ft*HIi: L? 



f„: C«5«lD*&v^iC««2Dft:J:*WE«3Bi 

[ff£RJl3 7] JRS!l3 2CEtt«y7^-fAS« 
WP C Ri&arCftfcfifc?-* - 1 WW**i6l=i5V^ 

1) CSE*3 3*M^lCa«4Jfc:J:|)«a8#ifca 

I n < ( 1-F n > XA} CSt^63 
InKF.-UXA) C®^73 

'J 7A4MA£ 
m P C R;6t^fctoOT-*HS¥W*8;. 
[ »&B4 1 3 3t#S 3 4 (=E»W*-^ 

«3 7«B«»T-^JwwHSfcJ: ^r-tzmmh 

Bg. f»*«4 OfcBS^-^Safcfr&fc i Ot*-* 

Human, itfcw»t"t*y 7^ 
a^iiwp c R^s^/xtijgw&s. 

[H&S4 2 3 If £«3 4 tcfES^'-?S?#f#£fc 
lOr-^MflH-Sige, SM3 5fcffiffcDT-* 

muzmmvT-fmmizz »>*-*hww« 
mw.. w&m oizimcoT~?fmmizj:y)7-f 

mxmi 3 3 tmm-mizs^x , ^^3 4- 
3 7, 40 mtifr i «fcBB« y 7^ ^ -toeiwp 

C R*Sco^cOr-^fi«r*^SrfiIffl-r§ - 1 *«B 

iit*ii4 4 3 mmumiza^x. mmi4 1 fc 
m. 

imm 5 3 ttBjat&ffiiciJvvc, n^4 2t 

[00013 

*Mzm»*Mmru-7&v*0jmzt ->xmt>ti 
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^Wtffl^SttHtrn-rRtff^W^ (de 
vices), *ii«»B5rifi®-oT'ft«PCR*i6 

[0002] 

(1) Kyhro-yiry^a 

[00 0 3] (2) ^V^-^U-^-^Glazer et 
ai., Nature 359:959,1992) : 

Hi. xf-S^ATtr?* H (HHE^. 1 5^ 7 

4 6-5 l^-v\ 19 97^, #±|t) , SYBR R 
W-XGreen) I (LightCycler 1 " System; 19 99 

[0004] ( 3 ) FRET (fluorescence energy transfe 
r)&mM-t&1j& (Mergney et al., Nucleic Acid Re 
s.. 22: 920-928, 1994. ):Z<7)imii, »WKKfcA4 

&*m-?K%ftmx'Mmzfix^ 

*. --OiOTn-rwrttfD-SW:. FRETUSR&aL 
T, x*n^-fc^07n-y«3H^tca»J£#i 

zo<07"o-:m, SBt^** 1 ^-^ J: 3 c, *»o l 
~9JI»!*vca^ yy ^ & i 3 ici&ff-Sfvc^ 

[00 0 5] <4)4HFt-3y*«S (Tyagi etal., 
Nature Biotech. , 14:303-308.1996.) i«0SflfeT1OT , f 

Tn-y^t LThairpin stem£j&£-f (Ctt£ 
TM&ttffttt Forster£Wx*/t^-0£#\ 



Sihairpin stenC^#Wl3>;fcftfc:, l-jtf-?— feS 
fc^iyft- 6^«®Sf* s ^<*S<0 , C. Forster 

[0006] ( 5 ) T-tTXC^ft (Davis et al . . Nu 
cleic acids Res.24: 702-706, 19%)T-t'XfcL #y 
^ 9 V Jtf- Yto 3 ' , 1 8 

ffl£#t& X^-* ^-LT^ Lfcro-^SfSS I 
fc. £*i*7o-lM MHJ-fcj«BLfc. 3' *a§ 
fc«3tfi**l«WaB^Ufc«# -t 0 . A^f r y ^ € 

«*Lfc. £*i*>0#&«, ^Ko«-aMS*S. H I 
SH^rffi (fluorescent in situhybridization assay 
sh PCR^ffi. LCR^S (ligase chain reactio 
nk SD2i1£( strand displacement assays), M£WA 
W y y ^ •fcf-x 3 ^^(competitive hybridizatio 

[0007] cfifeoifiai. a«HR«t«ffl**i^ 
-< y y •y-v a yRjes-fi^fc®, A^ry^-e 
aM-sefS* 1 *^ fc ^3 mt< vx\^ . 

[0008] 

x vsEmizmmmmw^z&itttmm-zz. 

kX'bh. 
[0009] 

zmm-iizhti*), mfcru-rmvizwmmi 
mz^xmzntok. *«ts*. ^^^ts^^ 

tzm<?>w?k<nwmmmmzm?tz> t\^zt 

[00 1 03 flu**. 

i ) at3fefe3rp«^*ifcmrn--^tjBv^«i»i 
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i>it£^tt&^c«£m 

2) M3tfe»T©ltS§ix^^rD-^gfi<^l5(^N 
0 . Iii1tirrn^^ii6t|«l!tA^ yy -fef-«> 

3>it:t%. ^mmsza^x, %mru-7m 
mmktf^7v n ^-y 3 > l*:**^^ 1 
&^L3i&ii$t*i?, mmmvmmmzG (?t- 
y) i%>immmLt&x dte, mm 
ztix i t zmnti-ztm 
mmmrv-r^ tMt. mmmxm^titz 
mmya-y^mmmiz^ y y y-f -t*-^ g y t£ 

Hf^&teA.-f y y ?a -fe'- x g v U: i & , Sf£fcif8 

r-y) tc (yh^) «^r-t**< t-#jeLh 
-tote. SKrn-y«waiH2«3&q»H-«*ir 

[001113) m®B£L<it&&=F<?>m (Poly 
morphisi) tttZ/t3£V%m (nutation) S-jRtfrgL 

<m^tnmizaux, mi2 ) ttsttwttiirn 
-y**«8»e t < tt*ero vr yy^-e-i-a 
%mj£<v%<tML*m%tz> i t fflits 

4 ) Sft&I^ L- < JijigT^Mi £!i/fci tfSei? 

tEKwefflirro-rt*^ si t £*#s;t-<ri>f5» 

[001215) ft£3 ) te|E«^*S{C± <9f#*>ftl> 

?mmmx^m2tim®7v~-7tjs4 y y m 

***asii*ir*-s i t mmttmmmiL <« 

[ooi3]6) mmm i < b»&m>#s± tst 
/&£xmmmmi<im%-tm%imiz}s^ 
x, mis) izw&<»T-9mim*mmzt&><r> 



7 > mas ) izmnmmmmzi>vz.-?m 

[00141 8) 15151) , 2) WBttBSffliyn-y 

9) wbbi > , 2) , 8) izsmff)mm&imm^ 

|)H I SH (fluorescent in situ hybridization assa 
ys) *fc. 

[00 151 10)tt£l) s 2), 9>£f!»0g« 

1 1 ) irasi ) . 2 ) ijim^^ip 

CR^S. ±fc. 

1 2) fflBl 1 ) OB»0PCR*«fc.k-3Tf9Mi.& 
13) WEI 1) KK«<7)PCR*Jfe*HV^«dBK)« 

i4>«nai2) 1 1 3) i»*si«dwff*t&, * 

i5)«ci i) , 12), i3>xtii4) izmn 
mtfmiz x vmttizmim p c R<«g&tf 
/xfiawna. 4ft. 

[00 161 16)ltEll) ,12), 13>XI41 

4 ) izimmvrij&^x *)®m-h3-mTuyy& 
kixwmttiziyv^-fimm&tmim. t 

1 7 ) Mai 2 ) . xi±i 4 ) tzmptf-*mm; 

i s ) miai 5 ) izmmcopcRmmv/xtem 

1 9 ) MB 1 6 ) tsiQi»i^jav>i it «»ft 

[00171 

*mzmzmwizmwtz>. *wmzaux. dn 

A. RNA. cDNA, mRNA, rRNA. XTP 
s. dXTPs. NTPs. dNTPs,^lD°D- 

xwn^^rp-/) . A^yy^x, a 
t--v>7, wmm. mmm. mtmm 

tt. PCR, RT-PCR, RNA-primed PCR, S 
tretch PCR, «£PCR. Al uS^SrflJMLftPC 
R. MPCR, 11^-7'5-fV-^fflV^PCR. PN 
Atffl^ftPCRifi, yvfyy^-tf-i/a>*a(hy 
bridization assays), H I SH {fluorescent in situ 
hybridization assays);^. PCR^S(polymerase c 
hain assays ) „ LCR^T^ (ligase chain reactio 
n), SD^^ (strand displacement assays). Mnfti 
A-f yy^-f-tf-S'a yiTM competitive hybridizat 
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ion). DNA*y7\ (SWffftaSffl) 

-fx, snp u^r:Hsagss#s) , 
t^-r^ , ;vr ry r-f -tf-^g y«attj«-*9tjfe 

[00 1 83 =t^(C£Vvt««ttBM^i:tt. £fi 

Ifektt, ^Wy»J^>f4f-^a V*ffi(hj*rldiation a 
ssays). HI SH^T^ (fluorescent in situhybridiza 
tion assays) v PC RJ1£(poiyfflerase chain assay 
s) , LCR#i£(ligase chain reaction), SD#J£(str 
and displacement assays) , 8HMflA>f ~fW A -fe"— 
is a >-:Sr*£(coiipetitive hybridization)^riTCO^ i.£ 

o-y*- Joifcft % «98iIMc A-f 7*y ^4 -fe-v- g y 

mw^m-m^ i , iw^^ ry ^ 
x) , mtzzx. **8&tRtw&i'&mt&>i. 

[0019] *««fc4J^T«WS«fctt, 
l4a»<oaffiHl<0RN A5gL < iiSGrFD NAtOSft 

ttzmti-mmmx-hz, ^w^igcofssw 

"C**. JJS«»»«ftf(cWtL-C. DNA. RNA. 
PNA. 2-0-W(Me)RNA. ttWM 
■%y-d?-9 Y (deoxyribo-ol igonucleotides) . 
>J J-* >J ^7 7 H (riboxy-origonucleotlde 

s) trkwrtztitt**. 
[0020] *%mz&^zwtm\±. -mzmmr 

-7tfmmmizj\j 7 y v- B y L£ t # fc % 



(fluorescein) Xf±*£)l&Sfl3I 
■fe-fW V^M^T^— 1- (fluorescein isothiocyana 
te) (FITC) SL<fi^f£3WM£, Alexa 488. Alexa 

532. cy3, cy5. EDANS (5-(2'-aminoethyl)aiiiino-l-na 
phthalene sulfonic acid) > . n— (rhodamin 
e) 6G (R6G) Xli-ecDl$£#: («itf. 7^5*^n 
(teramethylrhodaBine) (TMR) . ThyJj- 
;i,D— ^5 >-f VftS/T*'- f- (tetramethylrhodani 
ne isothiocyanate)(TMRITC). x-n-^Sy (x-rhod 
amine). r^^L' y K (Texas red). ^^-(BODIP 
flFLOBS*;*!"**?- • TO-T'Ofolecular Probe 
s)ttH. *ED) . #Ttf-(B0DIPY>FL/G (f8jH£ ; * 

• rn-/ (Molecular Probes)ttSL * 
S) . #re-(B0DIPY)FL/C6 (|8HS« ; =eU**7- 

• TU-7 (Molecular Probes) tfclSL *ffl) . ?Krt 
-(B0D1PY)5-FAM (^S^ ; • TV3—7 (M 
olecular Probes) m KB) . ^-ftf- (BODIPY) T 
MR (^g* ; ^l^df ^.5- ■ 7X3-7 (Molecular Prob 
es) ttR. *H) . («itf . iJSft- 

(B0D1PY) TR ; ^l^fa5- • 7*D-^ (Hole 

cular Probes) ftM. *ffl) . f tT- (BODIPY) R6G 

(ffiS^ ; tl/^*?- • rn-y (Molecular Probe 
s) 7SH) . ^ft- (BODIPY) 564 (SS& ; t 

• 7V-7 (Molecular Probes) 4rJS. * 
E) . ft- (BODIPY) 581 (Him, : tW^5- • 
7X3-7 (Molecular Probes) #$S* *ffl) f^DfS 
ifcA 5 "C#S. 3il^t04»"Ct. FITC, EDANS. 6- joe. 
TMR. Alexa 488, Alexa 532, #ft- (BODIPY) FL/C 
3 mW& ; • 7 , n~7' (Malecular Probe 
s) ttSS, *ffl) , tfTtf- (BODIPY) FL/C6 (ffiS 

* ; * • 7x3-7 (Molecular Probes) ft 
S, #ffl> 9tjraPSrfcOkLT. FITC, TMR, 6 
-jeo. (BODIPY) FL/C3 (flftg 

- ■ (Molecular Probes) ttM. *ffl) . tfr 

f- (BODIPY) FL/C6 : • TP— 

/ (Molecular Probes) tti?. *H) ft l^ffifi^iO 

[0021] vf ^y ^ Hf-y a ys-fri 

^Krn- 7'{i. * y rf-r y siOf ? KT-ffi 

(atS^r^tfci^L. ^y^yiPjf^^f-H-ctiWE 

*.xy'y?#y=Of?M--f-H (chemiric ollgonucleo 
dite) "Ct l\\ 2-o-^f-;W*y^y^3f^ 
1^5}"f-H(2'-o-Methyl oligoribonucleotides ) (olig 
oribonucleotidec?)5' ^SgcOi? ^^1^^^ F(nucleo 
side) gft> J x^"»T\ *«S^-^<02 ' S^OHffi 
36«>f-;Kiiiethyl)»Ti^i§aTV^fe<?)) SrSfflt- 

2" -o-*-?-/M-yrfy##?v**K&*yrfr* 

^l/WVirt-Y- (oligodeoxynuclueotide) (7)*^ 
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[0022]$, 2' -o-**}V*mW*?V% 
i-YOi^ $H*»$*lfc R N A ft* ij r?W=¥ ^ ? W 

ScI^SWTiS. 3tt:Tn-:7SttJBLTRNA 
»H"C*4RNAJS«*, SlSrn^ 
7kH47V?4 3 >-3-£6 «fiC 80-100 

•c, ifif^L.<{i9 0~iooT;, *»a±9 3~-9 7t: 
T\ 1-1 5M Sr£L<fi2-l Offl, ffitCtt 

k#imct>i. at, a»iffltrn-y<o«fflHB*»3 
5 aauaT©*^, isrtfiw^w w y y ?4 8 

>^*i*f*toi>fc's*^-7 , n-7. fJ^BT. (5') 
AGGCCGGCCCTTGACTTTCC T (3' WSSfflto* 'J * ? V 
Y ££Oi^fcS»lrt-* £ k 4«ffifC**. 

Tt>, 4*:, 2-o-J<^^Urf , J^5f?V^f-H«: 

in ciisoid^^^lirD-yt-RNAfcA^y 

aTRNAfcffljrC**. 

[0023] wrrn-r*jB^*«*ww r y ^ 

■«-&'ByjrJScJ:4RNA«ill)efc*JV^H 

-7'k fC^yrfr^v^^^f-H#:X{^y sry 

#J^**K*M8^&h. , C*fc. RNAfcWlBtt 

*swa*saw«ittifcft, m-T-kKWRNAk 

^Wyy^-tf-^gJ^SffaWK, o«ticsu» 
*<Ofctf>fc. RNAi36ttS*fc». X>7yy 

ommmmmLx^K. zkizklx. ma 
mrntz^KxiK^mx^ 7* y ^4 -tf-v a vrjk 

Struck**?**. RNAOfiSifcfgjlOffie 

mz&^x^yy r-f-fe'-y 3 vm®3&Wz. l o 

[0024] *»fl*ora-r<?D(jaHfttt5--5 OTfc 
0, #*L<ttlO-2 5, #fcff4L<«15-20 
"C*4. 5 O&iSl H I SHtftfcfcJBUfck 

SWtvw y y ^ g y-fh i^WUfi < , 



^rn-y^e«g^w 7*y y**-^ a >in 

k * , ( 1 ) Sfaro-T-fc/W 7* y ^ -ff-j^ 3 y l 

fcw$ffla^)*sfEHw»fc i ^Lsmmrnix. m 

*i»*&*a&L ( 2 ) rn-y«*IWR»fc*(^Tr 
>) kC (i/hisy) cw<T-Z'J?%<bi>-tti:±kM 

mt&xiiz. %i&'u-7-<mmmwi.miix^ 
[0026] xmizm&mtrv-fv* u * * 9 

(Tetrahedron letters. 22^, 1859-1862 
!\ 1981^; Nucleic acids Research. 14^, 6227— 
6245K. 1986^) . Sft. TpJR«*lTV>&«»&* 
WfrttHi-i^jftWC** MIX* ABI394(Perkin 
Elmers. USA) ) . 

[0027] *yrOc^**KfcaB6^frtfiW-* 

Zb&XZ %> (Nature Biotechnology, 14^. 303-3 
08S. 1996^; Applied and Environnental Microbiol 
ogy. 63^, 1143— 1147H. 1997^; Nucleic acids 
Research. 24^. 4532-4535M. 1996^) . Wi 

*JK3*IT ^6 WC*1KiHi*«X t «fc ^ ( ^ F 5v 

H • v-t47tA y ■ v-wy ■ (Midi 

and Certified Reagent Coiipany) ) . nli 
3-8, »*t<tt6T*4. iCOX^-ir-tSH* 

d cLT^s*tftaete«t?««sitfc* y 
9v^ym, mmwv^hyy? 4-w>x*nmi> 

[0028] *fc. 3j-y^3f^^f-H03' *SSICS 

3efe*i*s-&s**ct«>T#*. io^-a, y#- 

-ktT, «itf. -(CH 2 ) n -NH 2 Sr3SA-r2., 

^A^ttinek wmz ixwm^nx^i<r>xmm 

MALXi>^ {*YJyY---V-T4 7T4 7Y- V 
-i/yh ■ fiyrt—— (Midland Certified Reagent Co 
mpany) ) . tit. yvffiS$-#ALT. »jy®^c0O 
HStX^-kLT, «itf, -(O^-SH^A-t 
6. i^^^^s n}±3-8, Hf4L<{i4-7-CS> 

&a3tft»XI««0»SW*t**S^S*6 C k OSiE 
L^^J- y rfJt ^ u^f- Y h . ZVXibZbX 



K9) 001-286300 ( P2 0 0 1 - 28 6 3 0 0 A) 



j±, mm>*xn -mxmm. ixmwx 
mmx-t i>i^,^y mm (mm, m-imk am 

inoinodifier (CLONTECHttSL 3f5ffl) , 7;M" • U4f^ 
-*<y h (FluoReporter Kits) F-6082, F-6083. F-* 
084. F-10220 (tYftifc^l/?**?- ■ 70-\ (M 
olecular Probes) *ffl) ) tfflV 

T'&S (ANALYTICAL BIOCHEMISTRY 225, 32-38H (1998 

*> ) . fcLbO J: 3 fc LT*^tf0^ro-y*sKlg 
T8*4«. #AU*Xn-X«SBWi, 3' XI45' * 

3' 3Kffl*W«3*lTVvaflrVIB^ v 3' * 
«W)y3K-^XI4T^^yjK-^»3' fiCWOHS 

Sybase*. 4fc3' *sg«oyjK-^2' ac^o 
HgE £ y vwrnxm ixt>* <fst>m%ti*\\ 
[0029] *$mrtm7u-~m. w&sm&£ 

WT=5c<, 8»^imL<ffi8te??)£I! (polymorph! 
ssi) *fctt/*»J:tf3EJ| (mutation) M*f^ L- < (iSH 

msicfwt^ « . wtnEfcifc^* d n 
Af^rt fifffl-r « £ t j: o «t *j mwmnrimt 
*. *»«05«i»ro->'i:w«sa«fL< 
«iaeFt<»v^yy^4f-j/BVk:*jv»T, 

£ t C i •) , gft<J&i£g U < W*firFO#ffi ( polymorp 
hism) Zttt/Xtmm (mutation) **M*l,<li 

ast* ££**?**. mmm&. mw&n 

£«§a, l < t±aer<i#acosi^ 
l < itm&wimme) o *><o— wimz x o umr 

Siifc*BftrCfcJ:U MttahfcfcWfcJtv*. 

&fi$8ZC0$}b t/CRNA s DNA S PNA, All£flH£ 
B*££W*£i:a«TO*. *+4feli5MW= 

*WB*ft(CJ:9. G-*A, G«-A, C— *I\ c 

im&^m (single nucleotide polymorphisi (SNP) ) 
3rfc'<7>£S} (polymorphism analysis) ^^9?tff^L< 
»»&*-*££**?&*. £8, SHE. v 

• *?)W<-h (Maxam-Cilbert)S, xf^y 
(dideoxy) a£ffiV>T$B^L<^<^)fg£I£ij 
£ fcj; *)fihtlX^&WmHX'$>& . 

[0030] *saa«ttifcrn 



*ftl4/4J J:l«MfF«|ffi (polymorphism) 
(mutation) *jffi$L<Ufl£-rtilig*? FfeMT 

s*&£kicj:y. ««asi8L<iistfi?«o#s<Po 

lymorphism) ifcti/S.ttQS* (mutation) SrJ&Upg 

[0031] 43&f$0«B$t&?a££ (polymorphs 
a) ^fcte/fcitflSI (mutation) £jSML< fiSB 

mmm^mxMmtitzm7v-7t'^ xy 
/w x v xixi^kzn&mmmijmiz 

L<B3ie^<0*S (polymorphism) %Kte/t5£V%. 

[0032] a*, tmwmit* wmmmKii 

S&F iO^ffl (polymorphism) 4^{i/fe<}:t^^ (mu 
tation) fe)Wf«L<<4a«&r«a^6BfcJ3V*-C. * 

-y t A^f y y ^ x i: # <nmm<mmgm. 

4M)WlfiMl»t(£ J: •) *BE* 2»«!ffl#K2r#-f 5 £ fc 
^$afcr*SS9Sa^Kl4iafis?^fai (polymorphi 
so) ±fc«/JJJ:tf3gJi (mutation) ^P0f«L<{±a!l 

[ 0 0 3 3 ] 4fc, *J6W0««14, S6^^L<{i 
mWZm. (polymorphism) 4^(i/fej;t^P (mu 
tation) SIWf«L<l4a»&f«*8tfcJ:0#i?»#L6T 

mxmW&tim®7v-7tM7V XLfcfc 

iwofc^w^y^-f 

[0034] *»»orn-xttEa* (sawf) *h, 
z<»%&, m^mxm&iix\^mm%^i\x 

tit, SlS^i (ger» expression) V 
X, SSB!?IJ (base sequence) OifcS. »?fcf (mu 
tation analysis) , IffiS^S (single nucleotide p 
olymorphism (SNP) ) ^J:C0^^8f (polymorphism an 

aiysis) wzimc$&. mmffiiTJUz 

[0035] 1&mnrn~-ft:m.ttA9<( Y^vx 
LfcX5-f T^ft h'«S:SAL!tX5^ H 



(40) J01-286300 (P200 1-286300A) 



AL£7°n-:/&£0es-£.£,. ni)T$;%mxlt: 
X?4 K^7^Wi. PDC (pyridinium dichromat 
e) &A. 7 Sy^X(±7/l/Tt r-'g&AUiTa-y 
tfOES-t*:*.. ftk'fc:i:9»rC#S(Fodor,P.A..et a 
l., Science, 251, 767-773(1991); Schena.M.,et al.,Pro 
c.Natl .Acad.Sci . .U.S.A. ,93,10614-10619(1996) ;McGa 
1 ,G. , et al . .Proc.Natl .Acad.Sci . .U.S.A. ,93, 13555-13 
560(1996) ;Blanchad,A.P. ,et al. .Biosens.Bioelectro 
n., 11. 687-690(1996)). 

[oo36] 8srm-7fcn*a8Hte7u-ttfcE 
< & £ k t j: d . i£»»&$aa&?*4fttii£M-?» s . 

£ W<>f*fci»vCti. ro-7*ft£. fqfSIIIfr<7>7 

[0037] t W^^(c*jv^TI4» *WM?v- 

9. ?iML<&3BfcLT^S#. SBflgltfcA^ 7>J 
t?y (Tyagi et al., Nature Biotech. , 14:303-308,199 

[oo38] ^tfflv^«je*a<oife* 
A. cDNA. rRHA^mmm*ttmi<o 
AO. «wsatt^traata(^b^«io. 

M^flA*>^^fi^S»^a}S4*fsrffik=5rl.. * 

**«ae&35**ikfcj:'3, -*te#<tf>«R**t 
&%&-t&Zk&TZh. *iVC. DNAi-yTt£< 
R tffl JfrCttffl-C § * OTfrfflfD DNAf 7 r S . 

SfttiagavhnwP-tSClkt.tO, ilgrn-y 

jfe&f-rffik&a. a*b-?H=Tia*saai» 



LfcWW>*ir»Wg*, SNP § . 

[0039] 8&wfjmmRK?M 

IMftt&fcli. flUtf, #SlmRNA£MWk Lfc 
fcfltetepsfctt* : ( 1 ) »^MjS*l£m 
RNA^»*ttlH-r*. < 2 ) **t*»fcs aMBSW* 
(reverse transcriptase) fcffiWt, 

8*1*? l^W K* k "ja4*4r*»fe c DNAtM 
[0040] sjfg-fA-f *ica*^rn-:/*«#»x 
b-i/ 3 y-r*a»o«»w ^ -tr-s^a y& 

ft. Miff. &J&£li&*#t ! SrS. J:oT#*T'fcft 

if. rn-7"tt (xsKvUs) ic. /wry^-tr-v 

-^iSt^-OlBfitCA^ Hf-j/g y£fft\ 

A^^y^-fe'-^a^^^Tv^mS* 
A>f ry y-f -tf-i/ 3 y Vtefr^tz 0 . M 7 y ^ -if 
- v 3 y LT / W 7 y ^'-Y a y^SJT'^^cT) 

*Wrt\ XiKvhOJSttIt/hb-^t»t, a 

-f 7" y 3 y fflgs: ^ y h p-^t s c k 
n bit* z k ^T-^ * . ztix\ *wmfemm& 

[0041] *»!Hfcijv»T«:. tifKL^SS?rn-7 
X«TAMx2-ffifflTSik-C, fiAm»»eB|-C. 

®®i)^®mmzm%.i-hz\ktf-c*h. txnzm^m 

s5IB(7)^ro-7'Sr»L. «d«HW=A^7y^-f 

0Z\kt>K'%& (Analytical Biochemistry. 183^. 
231~-244!\ 1989^; Nature Biotechnology. 14^. 

303— 308H. 1996^; Applied and Environmental Mi 
crobiology. 63^. 1143-1147H. 1997^) . W*. 
tf, A^/iJf^'-y 3 y^fHl ffi$B«* ? 0~2 
*MNSL. #^L<li0- 1-1. O^UjiS. P H{i 
6-8. *?aL<&6. 5-7. 5Tfe^»„ 

[0042] RJSmii. «fflBKSt^^3!(«WW» 

«w»WMSto/vf r u ^-f -b-^ a y Ltm*t£A 



(€ 1) >0 1-286300 (P2 00 1-2S6 3 00A) 



HI^Tmltl 0TOM^Sffl» 

^ -fe'-^ 3 yfcBWrf ft z b&x-Z ft . Tm- 1 or 
«tft. 

[0 0 4 3] *fc. *0RB»MHil#R-18O*r 

m. jf4t<tt5i«ah-9o««T**. iiMB5i=»o 

fix. j\J7v?-m-isa>cr>mmx\ m&m<?> 
ft. f(oms.<D±t zimmmstkitm-ticr>x\ 

[0044] SEM^cO^^SWigJK: 0. 1-1 

o . o nux'hhcntmt l\\ Wffifreyra-rey 

m.'. 1. 0-2 5. OnMT**WF*U». ttS% 

sffisr ft«d«. i/t. 1 . 

0-2. 5<Oit*Tffl^ft«*«aSU^ 

[ 0 0 4 5 J SCf4+cO**DjllK^mfi^®*S!l« 

m^mx-ftf . ttatffjw-i. -et 

ft*fcrftra-^aa&# * u^ro-TmKi:-*- 
*ffit -> t , «du^6fttt&aa££«&$ftft ; t 

ic&ft. 

[0046] *^B^c7>^gia!is*cr)sa{±, mfeort 
mmmi^m. mtx. f i sh# 
pcRm lcr^s. sDm s^wr 

ft, 

[0047] OTt*<ow*er. 

a) F I SH^tCWBU:**- 

mmmm) <nmmnmi<^wm^ 
dmMst\t-mm^mm^tx\ mws& 



f?>®. 7^3T5X7, U<y^-^r*Mk 

fix. mmm^tmmt 
iz. ziia>ffMmmzi5^x. mi&. ifwjtdcss 
■ i/c <o*w<fc ^ «^«c#Mtt **rr ft s 

*EH*&oS»9£i:-Cfcft. ®?»05 
SrRNA. 16SrRNASt«i23SrRNAX 

[0048] *aWJCfiV^t«»7'n-?'t«#Bffi||| 

*xttft4«*neRfc»iints mmms s r rn 

A, 16SrRNASL<{S23SrRNAX«m^> 
<«ie*DNA«D«M&*4£fce±D. SKSUCiS 

itftit«a»^#«Efi^ai^tft-i:-c'§ft. h» 

u--r*mmix. >^?v ?a > 3 vmk\zm 
hm&%mwm'}?&tmL ixmimmmm. 

[0049] minmi&mt. mm. jaT«*n<r 

fcWW-ft. *^t^ft5IWtt«4»4WRfct5ftft1* 
£Sfttt. MRSR2: LT 1 O'-l 0 I8 ffl/m 1 v m 
Kiil 0 9 -l 0">ft/m 1 KIBWftit*W3tr 
»ft. *Wj*R % XM3^iHlWcJ:*«l»rcrf'3 
£ t *<T# ft . 1 0 Wm 1 *9fc0fc & 14, 

mm&m<. wszMm±z<%z. 1 o i! i/m 
jw&tftit*»^s*<*ft. 

[0050] »tft WSS/D-/«(t ^jt* 

^x{4^istt^cfe(tft^ga««»i»K«# 

tft. iNJMlxlOVmlfc^LTO. 1-10. 
OnMjftg. iJiKfiO. 5-5nM$H&, 
L<(il. 0nM»S-CS.ft. 0- lnM*ffi«0t§ 

WttiUltflSfft ft fc»K:HW=ttV . 
[0051] at+JMHfcB^TIIEBaro-^l* 
g«ft(7)5SrRNA. 1 6 S r RNA^L<I42 3 S 
rRNAXIitiOa&FDNAfcA^yy^-f-tf-S/a 
y^^ftt^(7)HiB^i4. BirteL/t^tTO-C*) 
ft. <-WW6w«HIt1WE«*ffi:Hi»r*ft. 
BtKO J: 3 *ftft"C«arrn-y £W %m<?> 5 S r R 
NA. 1 6SrRNA^t<«423SrRNAXJ4fit 
cOitg^DNA^Wry^^-^a^S*. A-fr 

[0052] 9fE«± o C LTlBigSnfc«3ee3jW)Jfi 
3K««^*I4, «^«te»^4*4a&»3RtetJ»tft 
85ai80#l»fcJfc0H-i. *W45 SrRNA. 1 
6 S r RN A^L<i42 3 S r RN AXteftlt><7)&fc 
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rn-^fc!Sf£®«cD5SrRNA % HSrRNAf 
L<{22 3 S r RNAX«**l&O3tfirF-DNAfc«0M 

fflitf. KHjPO,. K s HP0 4 . NaH 2 P0 4 . Na s HP0, 

^yynjs. «sl 8& mm<mmmm. •** 

f-MJ^A, #y7A. AA^-M*^ 
M*v*0«lASW:*v«*ffl«S. KISS 

[00543 jja^ff&k i/cii, »j >mmm. st 
mmm. ^ y x • tmi r- y x • xy i^jgw 

««0pHli4~l 2, »*L<{i5~9-e$>^„ 
[00 5 5] b) PCR nethodsKMffl-tl.%& 
P C R HthodETCfcfUf k'O J: 3 &#i£Ti>}ifflT"£ & 

4 A -cssst* t <ot* § . *JHH*> PCRt te&S2f 
j£«PCR8:U»t6t<or*6. RT-PC 
R, RNA-priited PCR. Stretch PCR. J£PC 
R. A l uK«*«JflU:PCR. £*PCR. M£T 
S-fV-SfflUfcPCR. PNA£fflHfcPCR&^£ 

[00 5 63 Iifa^i:£ l 9. SWl^fcJi. 

Amm) x&m.mmm (mummw/x 
fiasstt^ftwRN a*u< j*ie?D n A<oaat5R) 

[ 0 0 5 7 3 m&%m%M.ftP C RSr&Ji d AT P , 
dGTP, dCTP. dTTP=gL<l4dUTP. Wtfi 



mt (DNAX&RNA) . Taq#y*9~tf. 7"? 

mmmittmmxnmmi y ta»* 4 a?*- 
^yy/^*twtr** (i^E^ is*. 7#. 4 

6-51^-^. 1997*. *±Jt). 

[0058] *^Wfe«WP C R3HS4, *W!l30g 

^T. -93tfa5^^<«S*«*«&f 4£ k *mik 

LV^^7"D-rtLT<i, **«0HMi5-5O 
"CM. #*L<ttl 0-2 5. »t#4L<l±l 5~ 

2 ot. p cr*m ?)v<pi,zmmmk<7>mffikk^ 

ThXW ££. 7=r»7-b* (forward) UA'-X 
(reverse) 8!*>if<?&i=RtU/CfcJ:H. 

[00593 Wi(f. mrwtw^jf Si k*«f § 
6. 

(1) 5' tfaL^liS' 

tfev^^yy^-if-ygyLfct^. SKro- 
^kHft«StAWry^^-x3yLfc5' 

^s^t g ( xt- y ) #jwt < 1 1> i saajLt^a 

( 2 ) ME ( l ) mrD-^rt, 3 ' 

[00603 (3) sins (i) ^ro-y^p«j. 3' * 
«. «iB. 3' swoy^-^KttTJr^^y* 
-x«3' ttcooH«*y>iiaHrcw»*iiTv»» 
i>o. *fca. 3' *ffi^yd<-xcr)2 , iicc7)0H* 
3ti»y ymmm-cmztix^z 

(4) 3' ff^t<i43" *^BflOM 

^fe^-c^ss?^. 3' siaftoaaBtGXiiCTftst 
<d. 4 fct± 3 ' *®co y 2 ' mo nm y y 

( 5 ) MB ( 1 ) Wn-yc^ *>. 5 ' #4 

(6) 5' ff*L<U5' 5feSt*«, *»W0^S 
*t*ffl'SraB6fi*T«»S*L. 5' »«SS^GX 

[oo6 nine <4>. (6)cw$&,mmmicoiZk 

mWpt>. k'oLZi>5' *Sf8*JGX{iC fcKtt?* 
-■C*S*y^^W^r-'*05' *fgt. 5' -/T 

3' .X}45' *»0iS«* 1 GX{iC^|,a:3{» 
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[006 2]i»{;±E«(l) , (2). (3)Xtt 
( 4 ) V-t LT«Jfl3*i*rn J ? 

tlffi-tfcfcW-Ca)*. PRET»tfflW'J7W 

M7V a ym>t>#fm£ZtL%. Zff)t 
mmm&ww-yk.'^ 7v 7 a xiz^zk 

ISiro- WW 7 y *W 3 MUi>6IM4i£ 

SbHMMtt4**v>. U»U SiSru-y^m&ig 
«t< liSWitiWK/w 7y ^ Xl/CV** 

mmiz#vx?--eizxv)%m7v-y-i 1 mmk 
mt< \imsmtmhw^ ?v 74 *-^ a 

y ^ -if-i/ 3 y Lft t »««vvf 7 y 74 -tf- •> 3 

<0Tmffi<D±l 5*C, ff4t<tt±5T:«)«BllCi3r*J: 

(2). (3), (4) (vru-fvmmmw 

-fV-©Tm«-5lC. 1 5t:*J8fS)St, 7 

#>5?^»WiSS£&*V*. Rafter 7-fV-<?>Tm 

ffi+sx;, 5x:*«i*ks rn-7**i«fc 
Wr^WftiSRfc «>'W r y ^ 3 vt^<7>r. 

[0063] iJeo (5) , < 6 ) <37n-7tt. 7? 
■Yv-kUTPCR«RiSR(=aSJirt-*«,OT*4. ft 

««ew5ia*»i^T vvfrv^. p c RoRissflt&ta 



JBJflMWSaSMEJ: . 

[00643 pcR?>%mim®<vpcRiTmtm®<7) 

mm. ( i~2mM> ?$>z>Kmx*mtmmm 
zftozttfx^h. WMmammpcRiz 

1 0 0 6 5 j ». *mv>pcRmtzi$^x, *m 
%mcnpcRumt l zm^rzim7u~7xii7^4^- 

fcLTffl^fctafcm-WffiacfWBT**. 

*^co7o-:7<tt!«KHifc» snp 
r : -*gsiim^ffi) &%mmtmm%mmz-t& 

ZtX\ PCRfcTflL *cr>im<V*m<7)7V-7fr 

hfrnrnzMm-zzttzj:*)^ wwmmkm^ 

A»4>SNPtfO«ia5^#S. *JS^rn-y<OiEWfc 
fCtt. SNP HttflHfcffiMttMaa&ltWltt- 

tuar, ro-yffi^jtsNP^feffi^kojgjiMi 

9#feft.*Tm«4. SNPt^i«fV«Wfc<0SPSItt 
S*»&ftfc*l&Tm*j: 9iS<&S . 

[00663 vmmzaimii* mm y 7^^ ^ 

A^ftWP C R3fr&<D?# fetlS-f-^ 

nwnx-hz. y 7/1^4 AjawpcRtfScii, s 
ft. PCRt&frb*6WS», m^fe^o^^^as 

ea-^at^O-TI&SriSMI* (35» : Sequence Det 
ection Software System) . 3K*Wl/->fcSWU T 
-^-)WN-S3yi:a-^*»A.«S5*i61Stf. 'J 

[00 67 3 WTfc, jfrf, Ur^-fAj&tWPCR 

pcR^y7;^^A-c ; e-^yy^t'§i»^i-c 
(MxtfirwJtawst'Cfciv^ «itf, ffii prism 

« 7700 ^SE^ffixXf A (Sequence Detection S 
ystem SIB 7700) ■ x;l^V- ■ 775-^ Y ■ 

-f ^-i^Xf-Att(Perkin Elmer Applied BiosytensIL 
USA)), 7-f h^^7- IH yXfA(oj/i'^7 

/yxf ^ v ^^tetAtt. hW v ) iJ#t:li»t) 
[00683 ^. MB^K^Bfi, ^fl^^S^tt 

mwmtif. ax* 9 5v* eo°c, 7 2vm*) 

M.LtfoZ.t&X'th. ) X'bh. 4fc, ^tB^XrA 
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tXfcccD^7*^^oT^So JEfc, T-f-mr 

[ o o 6 9 j *>\:*-mmvmft%mfttem 

■i 9)V?>W$i.h Lt\ PCR^amplifcation plotftr? 

tteB3*ltt«>*PCR1M?/l# (threshold cyclemra 
ber:Ct) &*ffl*4iiS, Ctf*>^|(»i3tf- 

Tn-yhffl5-Ep*fl»5iS, a»6$r-5TH*. PC 
RiWi»»fc»?Tt/0^*^ PCRBBM%)9tmi8E 
itonU-ttoLog^i:, Ctt^tttiMBllfll** 

XTVl^C t ft Iftajt 4 i t K i 0 . flftfiffi^) P C R 
BttWoaeHftftfHircfcS. 
[0070] ^QtoPCRRBtftQtt. fiflfiOJ: 3* 

mm s y 7/w a ajsmw p c R^atufe^T- 
4. 

[007 D rmm Ltzmmttmrnzm t »a ut t 

PC R03#tM ?JM3Sft« 4 0- 
8 5'C. *F*L<tt5 0-8 0W)RJKa«ft*t4a 

4£fc**c*4. Jlttfi^ftJmi,tt^aft3H& 

; vf 7 y X U: fc <?>tfffim IKtZ 0>KV®k j fc 
tt, P C R«o#-^>f ^iUfcii>tt4SK«g{^f 

£ L < i± 9 4 ~ 9 6 °CCD fc S « i> <7>T-& 4 . 
[0072] ME^jPBSg^iliE^SPit LTJi 
*»!Htf>B»fc^W- & fcor&faf t'co X o ft i. COT 

log, (F,). 1 n (P.) 



fn=fde„, n /fhyb, n W2) 

f„: C»5Cn*«VHiC»3J:2)fcJ:')JttBSfUt 
iig*"£tf fc<3T*4 . 

[0073] m~v>mm±. mA ?M~mh tm& 

1 3 *>4 [gbS2 3 fc«t4ttjEjS^51!fift»:0 
CtfeS3 3 *>4Wi CffcsW3 fcttAU #^y7";l^ 

[0074] F„ = f n /f a [^33 
Fn-f a /fn C^43 

F„ : n^^;W;fc<t4. Cifc£3 3 *4V»!4 

arc, i»<nmwm&tihmmmswrA?)v 

a©fc«OT*43fl», ffimLMifcfs 10~4 0^-f^ 
atli2 0— 3 0-9"-<^/l^>t,Os6«IW**l4. 3. 

i±mi-mmz-&t!i>co'Cfo&tiK c»*i 3 

[0 07 5] K=e>WWi. 

31) CR=S3 3ft4V^4C»3!e4DfcJ:'3JWUS*u'l: 
®7Be^J^4V^iffi^b^r-^-ftffl^T. 

©a-t4i5S, 

(W5] 
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1 og b { (1-F„> XA) „ 1 i 
log b { (F„-l) XAL h 

[0076] 

a, b -.mmm. mi<mm, zw&k 

tttttft?**. ZLT, A=10 0„ b = 10tfD££ 
tt, { (F„-l) XA} (%) 

f„ : [SBt3]**vHica*4 3 ciosras^iifc 

, 

3 2 ) M23 1 ) m&mmt-izmmiwt ? 
3 3 ) Kttraottgtme^iM tmtKm 

3 4 ) jf&fttmr&fts p c Rffiitkmnmmmoz t 

**. *LT. 31)-*3 2)-3 3>^34)OJl*> 

[0077] Bfrts3 1 } ~3 3 ) co^mzawxit, 
nrnzfthxrv y±jizm * t- u 3^ea-?of 

tt C»*4] fcJ:4JKWIffl*a:, *lM?A*fc»L 

[0078] IIK^flMfiHSHU 'J 7;W4 A5» 
»P C Rm^^fe^l&^^SJ SSS1-I. to 

rtffifflP) V T)\>-9A P C RUmt'S) i> . 

[0079] mmmt. yr;^-fAje«wpcR 

p c RJ5^^«>^-^J!H^*S^*SaaV 
[0080] ssosbhsh:, yr^-f AgiwpcR 

OjSffi SSttJHWC P C R T-?jS$f#ife9 

3>v^-mmm%mmmzi3^x. m&&m 

£ £ & 1 0 1 L£7°n ^ A £fgg L£ 3 > tr a 

[0081] me (omit, mmjttmza^x , « 
[ 0 0 s 2 ] *fc. »7tf5««tt. fteattv&atftM 



{(l-FJxbl Cfs&6} 
f(F„-l)XA) Clfc£7) 

^xm&v>Tmm$:%fr&jmtz£~>xnt>tiiT--? 
zmmz-mx-bz. *w»opcRifefcj:o 

ft***?* &ft£i*4K±tf&£g <«Jttf. 5 0'C 

(«£if. 0. 2-c-o. sx^) TStftstftfrttg 
iBi»fe-i)c»iH-*aa. -e^ffi (-dF./di\ f = 

[0083] *#9!fci5Vvci;L WiiW>aWSW<o«fflKf 
PCR^^r-^ISflWScte. *HBj<7>KS!OKfifia 

Agawp c Rone^/xttmimb*WHratfE 

[0084] jgt. *3Wl©Bft*>-^{i. *«Wo«E 

mmMmkv>ftm-?$,m.<nmm -aw*.-* 

p c Rim?)?- tm-mvmm 3 f 

«H<o«i6wBWBa»o4«ff tthm&>%& m ? > tr 
mmLxmiitz3>v*-?wmmmmmT 

[0085] sWSfBwflWBW^-^IHWSjS. gg, ft 

3te?x#, *^*w*. mmwm^ 
&mm$fxmmx'$z>. ta. m^w&mm. mm 

[ 0 0 8 6 J ^sS^mE^-^IWWfife. 

(Cfctt&^SSffi^SSrRNA. 16SrRNA^L 
<ii2 3 S r RNAXIi^Hfe^aeFDN Af03 1- 
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tt*fcJIS&*4 **U4, 5 SrRNA, 

1 6SrRNASL<{423SrRNAcOjl&f-DNA 

5>*- f- Srfflvvt . *SBJfc> 'J TAr* A A^fiftP C R 

situ. #^a««^ttM^MS-rs*ffii>, 

[0087] 

AH« {Escherichia coli) 0>1 6SrRNA«ftK6 

auwfcy vf yj *y -tf-v 3 ytt . wh. (3")ccgc 

TCACGCATC(5')W^ia?iJ^*tS^TO-^iei 
[ 0 0 8 8] (3')CCGaCACGCATC 

(?)««aiit tor** v y y =r * ? h 

fc. - (CH a ) 7 -NH,S:»#Lfc«»<0*. * 

¥ ■ -t—r-f ?r-r H • v-v'yh ■ j&ynx-it (Mi 

dland Certified Reagent Company. #BD) fr&HAL 
fc. 5Sfc. i £l'^A9-7tJ-7' (Molecular Probes) 
4b&»4>7n:* • ijjff-^-df (FluoReporter Kit 
s) F-6082 ( ^rf-F L<7)7"ne^>-ir^? yrL*y 
/1/XJ*t\>P (BOOIPY FL propionic acid succinimidyl 
esters) 0jt£, aSEft^^^'J^^k^K^T 

TP-y^^tfc. 

[oo89] .: mtvfzissmm® UB 

Hftfcftfc. -ttlfcO. 5M NaHC0 3 /Na 2 CO 
sMffffi (PH9. 0) £?§ft¥Lfc. SISSfj»a^NA 
P-2 5*7A (7r;PVvTti«) Ty^^tftfr 
V\ *aS*^^*tfc. S£i£fflHPLC (B gradient : 
1 5~6 5%, 2 5^H) ^filTc^frtlT'ofc. *L 
T. »4Bt£^-f ytf-^^^JRLfc. #]RLfcW#£ 
«WI»L-C. **W>*y:f*?M*F*l*2iiiMJ: 
•5 2 3 %0«K*t^TP-y^#fc, 
[0 0 9 0] ft. mvtim?Y-?Y7'y7 4-ff)m- 

JBffiV^yhA: 0. 0 5N TEAA 5%CH 3 CN 
Wfr/iWyVK (^yxyf (gradient) ffl) : 0. 
0 5NTEAA 4 0%CH 3 CN 

: CAPCEL PAK CIS ; 6 X 2 5 0 ram 
mmm: 1. 0ml/mi n 
W£: 40V 

2 54nm 
[009 11JMWI2 



jmtfc-x.frhVx.yhT'TiX (NB) (Difcoft 
SS)?R#$&50ml (iffij£:NB, 0. 08s/10 
Oml ) fc***-.&2 0 0mUiW>=a7?*=l*fflV* 
■Cs *BI«JM1 0 9tt£3 7r?-liif«S3tLfc. 
ifcfc. 9 9. 7 %x? y-;VSr t 

fc. Cl<?3X^y-;WaaiB^R2ml^2. OmlM 
OX -y^y lW7*Ctf-*-7T?»WMiU «tt£f§ 
fc. 3 0mMyy«IMKR(y-^S) (PH : 7. 
2) 10 0jKlT«**H3i!»Ufc. «*fcl30m 
M«N a C 1 yBMffiff 100// 1 fcffiB 

tfc. as®js?g**^*-e4o^Kie#^«ML (a 

33w. ftfiRKft: 20kHz. : 0. 5 

[00923 mi** v fcawrttLfctt* ±a 

iSiffltfc. W:3 6-Cti^ftWLfctlEWrn- 
y^^S-^mg-C 5 n M fc «fc 3 Om tfc . 3 
6 ^^§8^*5^9 Om^ISl 6 S r RNAfcS 
Wrrv-7't*>s4y'yy-i J i--i'<3>% J tti. tlx 

[ 0 0 9 3 ] > vf 7"U r-f 3 yfif<0SM#O3l 
IS^iaK^ftOKs 1 3 0mM<7)NaC 1 
#frtf>3 0 mMOD ymm® ( V-/JS) ( P H : 
7.2) £ffiVvtl£Lfctt£lSfflLfc. 
W*fcxSKK^*c7)ifctr|gx.TIBefi&SIStfc (MB 
3C5 0 3nm;«Satt3l£ft5 12nm> . ^<7*^$rS 

?4 -if- v 3 y^-*«w«i»fcitw , mmm 
mmrtt-y^mm •. *m jm i o 9»co2 3 s r r 

N Afci vf 7"U ^ -fe-x 3 (5' )CCCACATCGTTTTG 
TCTGGG(3' ) toWEgm* b-o* V*X?UttW5' 

^^^u^i-vcos' mmcooHmiz. - (ch 2 ) 
7 -NH,&i&&tfcfc«ft. mfoMitmmzsFT-y 
v ■ y-Tiyrj h ■ v-wv ■ *ynx-a (Mi 

dland Certified Reagent Company. *H) t^BXV 
fc. SSfc. ^56^11 ^^^^^^.5-70-7- (Mo 
lecular Probes) ttfr«,7D* ■ 'JsK-?-*v I- (Fl 
uoReporter Kit) F-6082 (i)?fe-FL©/nWyi 
-tJ-^^Sx^XXf-zKBODIPY FL propionic acid su 
ccininidyl ester) iOttt. Sttft-M^U 

h) &BSAtfc. SBW-yhfclWWJ^^^f-K 
lR¥T^Tt-F LTg^tfc^K7*n-7&#fc. 
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[00 9 51HMS4 

mm2Ti§i>titz±mjM 1 o mmmzmm 

■ 7°^ i/^ t*;kX 4 2 1 Ytf; ( Pseudononaspaucimobi 
lis) (Jgft^ : 77 >r yrfft-X • r^tt'/LoO 
(FERM P-5122) cDffifcfcOD 6 6 Offif^MfflJM 1 

tifzm&® (±m»jm i o 9&<rmfowmtmm2 
m-) iz^xmmm2twifmizx*)^j^~ 

X. W>m;Z5 4 3 nm, 4fc, »gat*&*5 6 9n 
mtt4«W4. 9Stn2fcFira£ft*4f-3fc&IL 

[0096]H«M5 

**/'J 'J rfjf * U*+ H ( 3 Omer) Opoly a~j« 
1 OSiH&DNA-&j£&AB 1 3 94 (Perkin Elmerft 
SSL fcHJTSBLfc. 

[ 0 0 9 7 ] 55t> JJWteJSD N AtHJBfN&T** 
O^DNA(^JStl.7°5^-7-DNA<7)5' 

v>mmz. - (CH,> B -NH,ti»Lftb»ejcic 

{Midland Certified Reagent Company, *EI) 
AUfc. J5t % ^^A^-ro-y (Molecular Prob 
es) #frt>7U$ • >JjK— (FluoReporter K 
its) F-6 082 (jJffK-FLorotf^-J/BW^ 
y-^IXf^ (BODIPY FL propionic acid succini 
dyl esters) coffltc, 3KflS#»**y=f*?M*]« 
<7)T$>mmz&£2lthWM$:-£1it%*>v b ) £ 

mxift, a^-/b*msfiSA«r9^-7-DNAt 

-Tprobe a-d. lVf-h»H*Lft. * 

( 1 ) >\4 7Vy4-n-is9>iffi!nay#-*yb 

hSDNA 

NaC 1 
MgC 1 2 

(2) A^yy^-fcf-i/ 3 yoiSJS : 5 1'C 
( 3 ) ail^fr : 

BHSX :543nm 
HgS3fcfe :569nm 
[0103] [SI] 



ixttjGti4*&** x y lit* y ^ ? F i A 

mmfr-tZ'friTIE.'Og&Ttzffi^ *»7D 
[00983 

m- way** > v u * 5 * u*-^ r 

poly a 5'ATATATATT 
poly b 5'ATATATATT 

5 'ATATATATTTTTTlTriCTTlTlTrTITTT3 ' 
5 'ATA' 
5'ATATA' 



poly c 
poly d 
poly e 
[0099] 

poly f 
poly 8 
poly h 
poly t 
poly } 
[0100] 
%M 
probe a 
probe b 




[0101] 
probe f 



5'ATATATAT 
5'ATATATJ 
5'ATATATi 
5'ATATATATT 
5 ' ATATATATTTTrTTTTTTTCTTJTrnTTTS ' 

3 'TATATATAAAAAAAACAA5' BODIPY FL/CB 

3 'TATATATAAAAAAaAACAS' BODIPY FL/CB 

3 ' TATA'f ATAAAAAAAAAAC5 ' BODIPY FL/C6 

' BODIPY FL/CB 

3 ' TATATATAAAAAAAAGAA5 ' -BOD IPY KL/CB 
3 'TATATATAAAAAAAAAGA5 ' -BODIPY FL/CB 
3 ' TATATATAAAAAAAAAA65 ' -BOD IPY &/C6 



[0 102] 



<pH=7. 2) 



32 0nM mmm) 

8 0nM Wm&) 
50mM 
ImM 

loomM wmm 

1 . 6992ml 
2. 0000ml 
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SI 

m.?w mm 



a a 
b b 

d d 
d e 
f f 
s s 
h h 
A i 

d j 

[0 104] -e<^*2:« 1 fc* Lfc. * 1 *»fe*6»* 
«fc a fc , ffl^TlWSftfcSarrn-rjWRWD N 

a ( v y sjfsf - y =or ? M-f - f ) fc/wrur-f 
-7fcWW>NAfc*Ovf:?y* , 4-lf-5'B ^UtfcSjl 

*asgs*^ i ~3^asmr . amd n komsEm 

g ( /r-> ) iWt <thl t&m&±lptE?Z J: 3 
Urfcfcfc. 3iE5l?JSS»tiiV^W^y^>f-g-5/a 

sit ifimtcib &zti>mi . 

[0105]HSSfli6 
[01063 

*w swt*** f 'J #*■ y ^ jt ? i/* ?• k 

poly k 57ATATATATATmTCGGGG3' 
poly 1 S'TATATATATATTfTTTOGaa' 



-10 
2 
7 5 
4 6 
1 8 
-8 
-2 
7 0 
-6 

-5 

[0108] 

probe k 8 ' ATATATATATAAAAA0CCCC5 ' -BODIflf FL/C6 
probe 1 3 ' ATATATATATAAAAAACCCC5 ' -BODIFV FL/C6 
probe in 3 ' ATATATATATAAAAAAACCC5 ' -B0DIKY FL/C6 
probe n 3 , ATATATATATAAAAAAAACC5'-B0DI1'Y FL/C6 
probe o 3 ' ATATATATATAAAAAAAAAC5' -fiODIW FL/CB 
[0109] 

probe p 3 ' ATATATATATAAAAAGGGGG5 ' -BODIHY FL/CB 
probe q 3 ' ATATATATATAAAAAAGGGG5 ' -BQDIPi FL/C5 
probe r 3 ' ATATATATATAAAAAAAGGG5 ' -fiODlFY FL/CB 
probe $ 3 ' ATAT ATATATAAAAAAAAGG5 1 -BOD I KV. FL/CB 
probe t 3 1 ATATAXATATAAAAAAAAA65 ' -BODIPY FL/CB 
probe u 3 1 ATATATATATAAAAAAAAAA5 ' -BODIFY FL/C6 

[0110] 
[*2J 



poly n 57ATATATATirriTrTTGGG3' 

poly a 5 ' TATATATATnTlTrnTBC3 ' 

poly o 5 ' TATATATATTTnTTTTTTGS ' 
[0107] 

*«f a»7-**+5' U IP *S ? U** K 

poly p 5 1 TATATATATATTTTTC0CCC8 1 

poly fl 5 ' TATATATATATTTTTT0CCC3 ' 

poly r 5 1 TATATATATrrrTTTrTCCC3 ' 

poly b 5'TATATATATTrniTmOC3' 

poly t 5 'TATATATATITlTrTTTTrcS ' 



5 ' TATATATATTTrrTTTTTrT3 * 
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mm 


ffil< 


k 


k 


9 3 


1 


i 


9 2 


m 


m 


94 


n 


n 


92 


o 


0 


87 


P 


P 


6 1 


q 


i 


6 8 




r 


69 


8 




7 5 


t 


t 


7 3 






2 



[on i]«2*»6ft«* i a c. mw^KrtwGW 


[01141 




«* 






probe 




[0 112]»7 






probe 








y 




probe 






[011? 


53 


[01133 


[«3] 





BODIPY FL/C6-5 ' AAAAMAAAGGGGGG 8* 

bodipy a/cs-s'Trrrrrmcccccc 3' 

BODIPY FL/CS-5 1 GGGOJSffiGAAAAAA 3' 
BODIPY a/C8-5'CCCCCCCOCTTTTTr 3' 



poly X 
poly V 
poly Z 



5'CGGGCGAAAAMAAAAAA 3' 

5'Trrmcccccccccccc s' 

5'AAAAAAGGOGGGGGGGGG 3' 





m fr>- 


-7&*<d mmm w 








IS (A) 9W) 


i%> (C) 








B) 


w w 


33 0 


380 


1 5 


X X 


440 


430 


2 


7 7 


40 


50 


2 5 




360 


3 0 


92 



a*, $ft3SiS«84> <*) <*, c= { <a 

[01163*3 &iraiBOSi3W*&»6#j&>a i o fc, 

*. GC ^T-*JBW4fc*» <ii)8Btee*T«» 
S it£#^»T n~7w*Ji#C JgWtfWBSTflWJ 3 
St3Efe«TWjlSftTV^ffll5foffl6fc. ft 



B) /A} x 1 0 



[011731 

V>*a36fe*t LTffjiirfctfXi. FITC. BODIPY FU 
BODIPY FL/C3. 6-joe N TMR&if £ £ t 
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[0118] 



m 



BODIPY FL 
BODIPY FL/C3 
BODIPY H./C3 
Hoe 



[oi i9)mmm9 

mru-ycomm ■. mm jMio9»*>i6srR 

N A(0 1 1 5 6S£S4>& 1 1 9 O&SO&SSHfcffi 
if-fl, K YM - 7 1 6 S r R N AS»iJ 

tyWry^-tf-i/sr^itt'JCAT ccc cac err cc 

T CCC AGT TGACCC CGG CAG TC(3') ( 3 5fffttt) 

i~i6atf2 5-3 5«aa4 t f*^ 

J'U 17-24£g@#2' fi#Wit« 

o h»£t s j m?m m ut y y :/ * ? u^f- f* 

5' *Sioy>i^<?)OHS^-(CH 2 ) 7 -NN 2 -C- 

■ If-r-Y 7r4 F • V-v'yh • tfyA'^-ft (Midi 
and Certified Reagent Company. ?fcH) A^HAL 
fc. MfcSQfeWl fcHait*l/*a5-ro-^ (Mole 
cular Probes) ftfrbya* ■ yjJf-^-^fy F (Fluo 
Reporter Kits) F-6082 (#ft-FL/C6»rnt 
$ymt?i'~$.P)l>3iZ.T)V (BODIPY FL/ C6 propio 
nic acid succinimidyl ester) COffifc, SR-ftS 1 ^ 

* y ^ ^ m-* fw § >^w#te»^t*sa* * 

?M-f-FfcfBi«HtT, ^Tt-FL/C6T«HL^S 

16SrRNA: 10.0 nM 
To- 7": 25nM 

mm-, ioobm 3^?sl i25»« *»fcyf-*i» 

yf"7AFTV/HJ-^7r-f F, pH 5.1 

[0122] i«m i o (^wvrtj-/oMyy 

loiew 1 6 S r R N Afcyvf 7'J ^ yfST 



0 2 3X0^tWTtf-HV08-C«ffl|Lfc4Sfero- 
7*M*fc. ^7n-7£3 5S«§!2-{Hfera~7k 

[0120] (5' ) AGG CCG GCC CTT GAC TTT CCT 

( 3 - ) ommmteftti y y ^5^1^^^ 

7-Mforward) I«^^-7 , D-^t L 
fc. ( 5 ' ) AUG GGA GUUCAG UAG UAC CCG CAA U 

GC UGG \m&)0&lfflit1?ti>Vtf*i'*V*X9 

u** v *wssmz lxdn A-&mzm^x&& l 

X. ^ 7- F (backward) m^V^-7u~7h 
Lit. 

[0121] WBWl 6SrRNAfe95'C , e5#jWlft 

(caanufctt. mxfflgm'*-* vxa*?- (Perkin 

Elmer) LS-50BT«3eMEfc»ELfc. *-0&*£ia 
2fc^L£. ft. ±IBOM^ML'5:VU6SrRNA 
SrfflV^tcDSrnyFn-^ttfc. 

iOtHUi* 16SrRNA£9 5t:rJ« 
mth Z k V*mtoTa-7k X OfcVvW 7'J *W 



W52'-0-Me7n-7*V W 7 y ^ -fe'-^a V%# 
tZW§-LX^&Zkmfr&. 2*-0-Me7D-7 

©ttyftWvtt^^^rn-TVM 7y *ta 

[ 0 1 2 3 ] 1 ) MEkH t3 5ffla»'-(Hfern- 

7. 

2)«E1) fc|B|t35Ji»2 , -0-Me7D-7i:[^t 
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A Ta-f) . 

3 ) liflS 1 ) <03 5fg»«2-0-He7°D-yt|B|tlgM£ 
fl?**^ 5' 5fc$B*^8Jgg#, 3' *W»4,10 

a»»«wt^v*f-i<*BWi^7 , o-y ( 1 7igg«r 
2-o-Me ro-y) , 

4 ) ffiB2 ) <D3 3®mMhTx3-7tmiiSMffl 
T$>Zt)K 3' 1 6 fflBfr0>*^**K*||! 
iU7o-/ ( 1 7&gHDNA7-n-7) , 

10 12 4)5) Tiia*?- m^w-m-yew 

-7(7 7— FS! 2-0-Me'V!^-7'a-7) 

6) uiay^-x a^/wt-rn-^«t«ifc8ffit* 

«0 HmZ*+}\,mvWMLt:'s.iW~-Tu~-7 ( y;< 
2-0-«e^VWf-7'n-r) 



lOnM 
25nM 
ljuM 



1 6 S r RNA : 



7 ) Vm7tV-\tm^rt-7n-70}mgBfflbE 

y&ms fix v i« Ajws--rn-y {7 r7- 
Fis dna ^wf-yo-y) 

c«a»«T*6*<. r** y ? w** 

9 ) (5')GUGACGGUCACUAUUUGACCUCa)UCCACCCCe')^^S 

u y rf* m 3 5 &s y # 

*yrf3f^^f-K) . 

10) (5")GUGACGGUCACUAUUUG(3')=5:l.fiaiE?lJSr*1- 

&ysftty=or?M-*K (i7*aH8y#:*y=f*? 

[0125] 



lOOnM 3^^^. 125bM *»fl:yf"7A. 
8.5% y *"7A Yr^)V^)V 7 T 4 h . PH 5. 1 



• 3 5 JS*$ 'J y ^5 ? K2-0-Me7-n-7ffifflO«^ : 
70*0 

3 3Jg»«y#:*y:7*?W:*^KDNA7 , a-7": 6 5*C 

• 17<gffiiy^yd , j?^t-^KDNArn-7: 50t; 



10 0 o&®. ^teSSSw^S-z^-^yx/p-?- ls-5 
&8*SU;i0. l-10nM(Cj3^Ta»tt**tCi: 



[0126] mm 1 1 ( rRNAlK^^ii 

mm 

0. 1~1 0nM«0lSHW|fifBrRNA^ 9 5"CT'5^ 

mm- 

3 3ttfl(«y jJf*»J ^?l^-?-F2-0-Me7P-7 : 1.0~25nM 
*g«*8: lOOaM 3A?R, 125bH *Wfcy**A. 
8. 5% yf-«7A)*-5 r i'JHM'7 , MK 
P H 5. 1 
7 0<C 



[0 1 2 73 mt01J12(FISH»«) 
•fe^O^-fX (Cellulomonas) sp.KYM-7 (FERM P-1680 
6) S^T^W^f^A (Agrobacteriua) sp. KYM- 
8 (FERM P-11358)0#« O r RNAfcA^ 7*y 74 -fe- 

d^V*** 2-0-Me7 , o-7SrffiriEi;lBl^CtTP 

[0128] t;l/D^t7 sp. KYM-7£> r RN AJBJBfl 

MeTn-T* : (5')CAT CCC CAC CTT CCT CCG ACT TGA 
CCC CGG CAG TC(3') (TV^-T^ *1MbtfM1'A& 
X-mZtlXUZ. ) . TruXfWVJ* s P . KYM-8 
{FERM P-H358) © r R N A W£«0fctfX0 3 6 JMSMr* 



*^*y=f*?M-f-F2-0-MeTO-:r: (5')CA 
T CCC CAC CTT CCT CTC GGC TTA TCA CCG GCA GTC(3'> 

i. ) . 

[oi29] -t/t-n^x sp. m-iB&r?w 
u JssHflBHWdaaMiiiiiBRtfc. *ta» 

frC rRNA£RNeasy Maxikit (QIAGENEft) fcfflU 
•OWlLfc. SKrRNAS9 5 , Ce5*SllJfett. 
KJ6^fcfeV^RJ6»fc8aiU 7 01C, IQQOW 

RNAtty^U-y (RiboGreen) RNA Kit 



<£2))01-286300 (P200 1-286300 A) 



£i : tU^-i^-TD-y (molecular probes), BfasE 
Eugene, Oregon, USA) £ffl^T$S£Lft. Ha>£> 
*6»* r R N AtOlMIti^ rRN Ac?) 

WBf:-«tfc. 2ft. #fflfc&rRNAtf>aSHHi£ 
rRNAfc-gctft. dcOdfcti, #^HH#i£fiFISK2r 

[0130] J£i{« (g/1 ) : T>y>. 10.0 ; 7* 
A°5^yp, 0.1 ; KjHPO,, 5.0;KH 2 PD 4 ,2.0;MgS04 1 7 
H 2 0 ,0.2;Naa, 0.1; <NH 4 > 2 S0 4 ;0.1. iftfilOOml 

bu&m* : 

3 3 Jg£$r vtf U 7 l^t* K 2 - O - M e 7 o -7: 
lOOmM 3A;?gL 125mM 

8. 55! D r-'-f y/W7 HKpH 5 
: 70X: 

[0133] eit^hw 1 3 fc. mMmmi<\mm 
mm 13 

P&1lf9fe||M50DNA6jmtJ9tYtML&. i 

•S^ttttrn-y^jaLfc. S7*n-7*i:4r««9*y 
dtj 9 vitf- YkmWWM 7'J ?4 tf-^ 3 y 
fcft. S£Mg^Mtt^l£*S$cDflWt'£l>a> 
if5*>ftfflft. 3|^(O«Eltrn-7'««H0!tt, 

fc. 1 0 0^?^4J:3(cRtrit*vcvv&. A-fT" 

4^-K0^BW (base-pairs) #1 0 OK/vf 7*!/r 



3fc 1 20rt'l Oft®. *-h?l~~7&*WX& 
BiLft,, 

[0131] ^^feft : mtmm$m%®x^m 

#Lft. i^IJStJ: 0 1 S&SOMfcSrfc "J . gylBW 
Wltfc3-^79^3(CjWiUfc. 30*C. 150 

[0132] 



is. ibme&tt. saawwrfftt. masiwsi: 
nwe**. 

[0134] 

■49»?8fl>^n-^ : 3'TITrTTTTGfiGGGGCCC5'B0I>IPY FL/C6 

«W*H=fj** l^f-FNo. 1 : d'AAAJUWACCOCCOCCAa' 

flM*y=f*?l/j|-*-KNo. 3 : 5'AAAAAAAACCCCC0CCC3' 

«W*fl^**U#*KNo. 3 : 5'AAAAAAAA0CCCCCCCI3' 
(hhypomnthine) 

W9*«Jrf?^U*^KNo, 4 : 5'AAAAAAAiCCCCCCCCG3' 

[0135] *c?Mmm5<zmifc. m>$>. mm 

•J=Or?M-*-KNo. l~3fc£Vvtli. SblSS&fc: 

o. 4tefcUTtt84%»^**«g$*lft. 
[0136] 
[*5] 



? b** K 




S (A) A^/iJ^«-S/ B > 
*«0**ai» fB) 


CA-B) /B 


No. 1 


340 


350 


-0. 03 


No. 2 


332 


328 


0. 0 1 


No. 3 


34 3 


336 


0. 02 


No. 4 


34 5 


52 


0. 84 



[0137] *mu&s»x . wmsm i < im&? 
(No. i ~4 ) (vmmm&mfr^K tmm 

K£t< tejfifzH^ibl^T^Sftft&Kro-T- 
(±IB£0lSiiro-7) tA^yy^XLftt^tOK 

fc*^K^<^«3l^«[fcJiO«iEf-ifcl4, *30 
(A-B)/B<olWfe^3. «Jb«tt*J:»), fl(H& 

K* J 2*«[(D^. G— >A. G-A. C^T. C^T. 



ft. 

[01381JWM14 

@6fc#3&BJ<ADNAf-'/X<^^£^Uft. 5fe 
1\ IfettRl 3 ??fBSS Lft*^cOTD-7. 3'TTTTTT 
TTGGGGGGGGC5' B0DI PY FLAM)3' 7&ftff>3' ftOOH 
tC75y*&*ALftic7). ift v X^F#5X£E 

*»»©7'n-^t*trjB«* DNAf, Xfl^SGM 
S 1 H 417ARRAYER (T AKARA) "CKX 5 4 Ftf 9*±KX # 7 
KTS. 3' *m&&to7v-7W9 



(S3) 101-2 86300 (P200 1-28630 OA) 



0. 2%SDsmm. *fcl4HM«0l3fc2ia-*oWt 
* . mz*iym$W. (*300ml fcNaBH, 1 . 0 g£ 
mfrlKhV), ) fc54Hfro*t*. 9 5t:<0*fc2#o 

fc. ^jJfyhco^X^TTBKH^iaartfeMrME 
*y*-fct-*HMt*£fclcJ:>J. MttfetWH 
«DNAf-y7"£ftiftt&£ .ICDDN A-f- 

SHBt*. U?n-7&m8at8l<timSr?tfiJ^t 

7 y a y tx v «5f v » fc * it. xi±M r y r 

Ml < l4iSe?fc #;W 7 y ^ -fe'^v a y it&m 

mwfr ty i ^ 1 3 saefch* . l < as 

3«3£*4Lfc^fctMi, ibKMEtSHbSr^. L*» 
WW rur-f -fe'-v 3 * fcHJEBHEMfcH- 
*. £AfraKaDNA^.y7jfi^ggGMS™4 1 
8rW~X^++- (Array Scanner) (TAKARA) Srffi 

[0 1 3 9 ] JHT. JttWWl 5-1 9t*Wfl»PCR 

*»«^y/ADNAC*5Jt5 1 6 S r RNA»g?£ 
1£W&igfc L/C, 3Re8Kt^Mi^AO (BODIPY FL/ 



JSfHVrt^ybA : 0.05N TEAA 5%CK,CN 
m&V/KVYB (^vX^Mgradient)^) : 0.05N TEAA 
MCHgCN 

#5A:CAPCEL PAK C ie :6 x250mm 
WSOL: 1. 0 ml/Bin 



[0140] T5-f -7- 1 (EuSOOR : U A'-XS) AM 
H : (5' ) CATCGTTTAOGGCGTGGAC (3 ' ) Ptf&W&ffl £ i> "9t 
J^y**!):** Ft, DNA^«ABI394 

(Perkin ElmerftlL #H) *ffiWC£«U HfcSK 

(05 ' fiOl^OHSt, -(CH 2 ) 9 -NH 2 £tg£U:*>CO 

(*B) A»fe«ALfc. 3EC. *Hr*9-:r 
Q-^^D^- 0X-?-*vh (FluoReporter 
Kits)F-6082 (#TV-fL/C6cr>7V3V*ym-7->~ 
SJ/Vl/XXf/l' (BODIPY FL propionic acid succiniai 
dyl ester) <9fljfc % SKft^Bft^y^^^f-K 

BALfc. fflEWA LfctU =f* 7 M-f-KfcSK* -v 

[01411 ^BKife<7)ttM : ^tl^JfiSf tttSLS 
B*fc*fc. ^ftSrO.SM Na 2 CO3/NaHC0 3 «^ ( P H 
9. 0 ) fcHflBU:. 3S88*Bfc*NAP-2 5#?A 

*Lfc. KtaSfflBPLC (B gradient : 1 5-6 5%, 2 
54HH) fcJaTOfcfrTffofc. *l,Ts Slaw** 4 

WW9-fv-lfc, «*K)*'J^^Vsr^ HJKH2 
mM±9 5 0%«JK^T#rt.% 
[0142] JJe(D2^?DVh/57 4-^# 



jfift: 40^ 
M:254nm 

[O14 3]H10lJ16 

734~?-2 (Eu500R/forward : y*V-YW.) COM 
M : (5')CCAGCAGCCGCGGTAATAC(3')<OSSE?!l£ tor 

1/ y y if 5 ? 1-^-^ ho 5 • ^.mzmtm 

(BODIPY FL/C6) T^Lfc7"54v~2*3l3fc«l 3 

fc mmz trim 5 0 uz . 

[0144]H»M17 

RBtfc^AhyxyhTnxWB) (DifcottS) fiSfl: 
*S«5iil («riS:NB. 0.08g/100ml ) ^^Tt^KiMS' 
Sffl^T, *i»MJM109#&3 7 o CT--Hai@SE^L 
Jt. 5 ml 2-1. 5il§fi<0®^A-!/^3i 

'C^HL, Wfc*4»fc. DNeasy Tissue 

Kit (*Ti*>*t M*yffl) ^fflV>T^7ADNA=& 



17ng/^lADNA^g^#!t. 
[O1451HJS0I18 

JJB^JlBf^y/ADNA. r^>f^-iav/X{i 

-7xm$mgtcD74 h-w?7-™ : sXT& (ugh 

ICycIer^ System) SfflHT«lfeaOfcPCR*tet*f 

^s^t-?^-?-) uott 0 \zitmo-7 -iv-im 

[0 146] PCRim^yx-^yhx-fi-it:. 



(£4) )01-286300 ( P 2 0 0 1 -2 86 3 0 0 A) 



*H«y./ADNA*» 3. 5 
TaqfflE 10. 

s»;qs«* 5. 

2 0 . 

ft. 6*B§«16SrDNA(±, !27?)8J 

Pftt&H 7 «9&fcjSSfi*imKtf>:r ? A v- 1 fttf/ 
Xli 2 ^fi^t-HIU^fi^ft. 
[ 0 1 4 7 J 4ft, JJS<OTa^li%oraa8&ft 

x-hh. 

Taq ffffi 9 6 . 0 1 

S'JQffck 6 8. 2 #1 

Taq DNA #!/jt5~«B« 2 4. 0 At 1 
Taq X^-h (start) 3.8 p. 1 

[ 0 1 4 8 ] H. Taq ftft. Taq DNAsK y * 5— tfjRK 
35f£ (denaturation) 

T^-'J>-^ (annealing) 
H£Ut. 7-f htf"-f ^5-i«^rA^ffl^Tlf-?ft. 

-fogs, a^^Atej54Fi-3«>«ita»te^%, f 
i «*amt«t\ %<nm$&>'f4 v\$ 1 o . na» 

.KJi7 5i«bft. 

[0 1 5 0 3 *«SSS£@7&tX8fc*Lft. 07&tf 

t tslffl£K<7)*Jj§« 1 6 S r D N A<7)a V-Wfi 
tt«l/0*4£ ft, Hfc*»kvttt, 

09 14, -fA^JVmmtlX. *IMU6SrDN 
A03eHBt*««Lft*»«l 6SrDNA«|MW 
T*4. ffiWflaRttO. 9973T, SftTJlr^flWfr 

P C R#8*fl|^a ttWlfflKi^s eHJtfcWg 

ft J -3 cars . apfe, BnsBaiiftErcs s . 

[01513S1M19 

t LTP C RHr-?ft#, «ttlMT?J4«3fci6fcffii,^ 

f r e Tmmimm-&-®<ny-u~ycottb o 

BJOTo -y Srffl V ^TTK<0*fr , C*««« PCR£fr 
•oft. 

a) %Wm:Mm<Dl6^rmk 

b) «ffl7-9-fV-: 

• 7*'7-K7'5-fV- E8F: (3' )AGAGTTTGATCCTGGCTC 
AG(5') 

• IM-XT*^"?- E1492R : GGTTACCTTGTTACG ACTT 

(5') 

c ) mmrti-y-. bodipy fl-(3')ccttcccacatcgttt 

(5') 



•u 1 (*lit^0~6ng/2 0^ 1 ) 
<»3tf-»0~2. 4 • 10«H) 
(». 08juM) 

0;u 1 
7m 1 
Oju 1 

A-?X?-J\4fyyA-e-is3>?V~-7 (DNA Hast 
er Hybridization Probes)^ b<59t<?re& ft. IffcTa 
q DNA iKU^5-*»a8410Xccne. 

5: i omzmiixm^t:. aft. T aq *?-M3, ? 

D-yf'/^t (USA) J: DJKaS&h.'CHiTaq DNA 

#v*7-m<m&x\ zhtzmitmttizk 

T7 0X:t TTaq DNA<K'J ^ 9— tf<»)Sttf ft £ t 
BII*>, h • *:?-Mhot start)itfP 

[0149] RJfiftfrJiiJ»tfD< Tft * . 
SfflB: 9 5TC, 12 0# 
B : 9 5-C, 0S> 
5 7°C, 5g> 
e) PCR^ft: 

S5ttRJ6:95C for 0# (60&6L 9TC) 
T— -lO^RC: 50*C for 5# 
«i»*MJE5: 72*C for TOffr 

t o 1 5 2 ] f > mm < 7--u ytmxkxm 

g)£f£»ij£ : 
OTtO£g:20 *1 

DNA df'J^5— teV)* (TaKaRa Ex taq): 0.5U 
Taq **-Mffifls>: 0.3/il 

rP-^cOil^: 0.05 //M 
MgCl 2 tig: 2 mM 

BSA(bovine serum albumin)i§|££:0.25 ug/il 
dNTPsilg: 2.5 mM (tjt^WHtWMT). 
[0153] *<0lS*fcHl0fc*Lfc. BW»fe. 

&l!0*flS»l 6 S r DNA03 tHfcWfcHt/O** 

£*«P c R^§rfflv>§ t^W^Koa^^a t-ic 

[0154] *t=iaT<«a6wt . ±te«*^Bj£7)si 
nT~*imm&z-o^xm. 

t hirVADNA (t M-r/ntV (globin) (TaKa 
Ra*^D^,Si>#^9 060) (TaKaRa^^ttS) 
(OT, bh^-VADNAtV^. ) SW«i?tL 



(£5) )01-286300 (P200 1-286300A) 



[0 1 5 53 7yA V-KH38+C ( UA'-^fi) <7)|jf$i : 
( 5' ) CTGGTCTCCTTAAACCTGTCTTG (3 ' >0>£gE?lj£ &-3r 
tf^ytf^ytf^loH-Ffc, DNA-&J&SSABI394 
(Perkin ElierttH. #0) fcfflHTSfcU SgfcSSt 
til? 9l**+m5' adfloy^itt 

<7>5" fi^DSROHSt:, -(CH 2 ) 9 -NHi:2r^LJtfe0 
£\ 5 h'7^K ■ 7r4 H ■ U-i/'^H • ijv 

s&^'J^-^-^v >• (FluoReporter Kits)F-6082 (tf 

DIPY FL propionic acid succinimidylesters)^^ 

m&VJUK>h A : 0.05N TEM 5ZCH 3 CN 
igffiVA^VbB (^5^xyK (gradient) 
TEM 402CH 3 CN 
: CAPCEL PAK C18;6 X 250nni 
mSHm&: l.Oml/min 
i§£ :4<rc 
ftffi : 254nm 
[0 1 5 8JHM01J2 1 

7"5-fV-KM29 (7t"7-HS) <T)Wm : (5')GGTTGGCC 
AAT CT ACTCCCAGG (3 ' ) CDiSSfBMS: Wrx >J # :+ »J 
=r* ? \,*+ KS-HitM 1 8 tHttt^ttLfc. 
[0 1 5 9 3 lUBraWll <**»>!>, &gg#j|Ri&B| 

mmmz. m&mmmmmzm^xm 
imtmsBrnttk^T- ?-fsmm v 7 f- ^xr* 

KM38+CRI/r5-f -?-KM29S:ffiffi IX. y-i MM ? 5 



WWstfr tr-FL/a^Md Lfe 4 V-KM38+C2-&j£ 
H*£*fc. ?:fl£0.5M Na2CQ3/NaK 2 C03^«S(pH9.0) 

fflHPLC(B gradient:15--653:. 25#B) *WF<D$k&? 

3KLfcB#fe«9SSB«U , C4a«or9'f V-KM38+C 
£ , fttff<0* U ^7 ? TOM! 0 5 0 %OJR 

0.05N 



t y-yy ADNA 

yyj-i-mw. io nit. 

TaqSS io.Oju 1 

S'JCMfi* 5.0jul 
20.0/il 

thfyiDNAii Hi l^BBaBt^s^isi 

Taq }§M 96.0«1 
S'JQ«* 68.2*1 
Taq DNA iK!M9— 24.0/zl 
Taq 3 . SjLtl 

[ 0 1 6 2 3 Ta^ s Taq DNA jK!M9— «»« 

PS?X9->\47>)mE~i, a y? u -7 (DNA Mast 



tts muzmmbfim^m^Mx-mi-ftry^^- 
^ts^i^yr/^-fi.^wpcR^t'^i.. t 

Tff-afc. xJBS'XT^fcfc^TPCRa. S|g#Ji# 

tMsor^-fv- (StieexTfliffi 

[0 160 3 PCRii^y^yra-^t. 



l.o// i (*K»*iM0O0O3t;-> 



er Hybridization Probes) #?b«{>OTfcl.. 
Taq DNA jK'J ^?—e»«l410Xconc. (#l**-V-y 
T> & 1 0«KC»RLT«V^. Taq^^-b 
ii. ^D-y^-v^tt (USA) XKim^tlX^Ta 

q dna !jfy^?— tfjfl<^#T, ztisxmt&tot 

SClfcT7 0'C4-eTaq DNA*?y^5— tfWffiffi^Px. 

[01633 Rirafefrli8W>»< -C^S . 
^ttRfEtJW :95C. W 



05 6))01-286300 (P2001-28630 0A) 



*t9R, K^TAtft*Fi-3«»ttHBt:3%H F 
£{i7 5(=IB£Lfc,, 

[0164] iri£<55*D< fcP C R£fr-oT. 9)V 

<mm&*mmifcmmmi lt^t*. hp*>. # 

( b ) low ?*B«flHatim* 1 1 LT4W-f 

^Kojaaiaijtffistaa-rfiaffi, tse<-o c&s 

C„ = F n (72)/F 10 (72) (8fc£8) 
fc«U C,=*W?;H*a»JM", F, (7 2) =# 
W^A'«07 2X;<oaBlSSME*. Fjo (72) =1 0* 
A 9/ISC07 2*C<JD^StSffl, 
( c ) UE ( b ) «JHT«»fe*lfc»IMt, ? 

C0166] (d)WE(b)«jrer»<9*ifc«.^-f 
ft* (jfcjafc *tf**-ts»g, 

F Jn = 1 og„ { 1 00-C„X 1 00) i 
F in = 21og 10 (1-CJ 

( e ) fulB ( d ) ^3fiSf#ii>tut«|^tt^, 4MM ? 

[oi67] ( f ) ma ( d ) vrnx-matitiT- 

?~-cr>ft. 0. 5|Xl/'yya*-;^'(thresh 

hoid)u zvmzmifz-vj 9fr$&ttn.-tm 

9s 

( g ) uia ( f ) «$^-en-® xiifc, %m 

( h ) una ( g ) «03®ST'f^jtt3t^7 7^r^7*U" 
( j ) «£ ( h ) <omnxm>titem<mmmxit 



( i ) mi ( j ) «aeTtws*ifci»«xttiwfe5 

£T*7^-±£gtS&tf/Xii0}?-f&®I, ■ 

[0168] m<o¥~9-mmv ? v^^rm^ 

tXr<OX$lzi t ~f-&imVt:. H12tt, ±IE 

(b) oMsetJaasiife-f-ij'-ftw^Lfc (ire 

(c) iig) LJtfcOTS>«.„ iPfe. 10t^/H« 

iiStLTroyhLfcfcWftfi. 01313:,. fffi 

(d) tfMlSTSBlLfcT-^-tWl.fc (m 

(e) »S> i>cOtJ>S. fiP^. Hl2^#rn.ybi[ 
*6«3GftK0ff»* (ABB*} *tWLT. «tt«e 

1 0 1 6 9 ] Hi 414, WE ( f ) oa&T&SLfcr 

-*-icovvc» (tire (g) ^aHrcfMU^97« 

fWLfc (fie (h) CD5&S) fcOTW. flP*>. g% 
5t99S**=0. 5£*W^a#-;UK (threshhol 
d) U *<!0«fcJtL«r9--f^A«*X|tts thfJ 
ADNAOKlSMi&|fr(?)3tr-fC^Y|St7 , D>>' h tfc 
^57?**. i0^57coa38«ffi^SS: (R2) £■ 
H«e ( j ) WalSTH-SiL. m- Uc (lifffi ( i ) Oi§ 
S) t)<7)t\ 0. 9 5 14Tftofc. iWiafc. <TcD 

[oi7o] mm\2 2 (*?gBjcor~^-»ff^^ 

IBV»T-f-^-«»6«SrSft3tlllM!Si) 

pcRimwmmi tmmiz^t:. 

li. JtK^WJ i»(b) <7)iig«:TfB?> ( a ) <o 

3§@€rfe# . ( b ) . ( d ) rtmmm* 3 fciss 
( a ) #-t>r ^/i^»««BLfc«iw«a*6a«« 
mrmsam. (wh. mmmm (7 2-cx^ 
7*1) y-c x U£ t «>jwwb t # c7)Rj&&c^ate»s 

« (Wfe, «K$iKttKl6l« < 9 5-C) ««5t«ffl) 

f.=fb,b.n/f 4 . n> „ awn 

#W^O7 2X:«0^^fi > f deo>n =^^ 

[0171] (b)#W^t«tt4 CftsCntfc 
lt**BEaiK»a«-fc C^3] tftXLs #W?/l- 

*) »jra^&so»m^, ap%. rew casi 
0 3 t^*»-r-s>as. 

F tt =f n /f 26 K103 



(£7) )01-286300 (P2001-286300A) 



[0172] ( d ) ME ( b ) <nWk~&&Mx£&V-4 
1 os„ { (1-F B ) X 

ID 11 C^6J fciJUT, b=10, A=100fcL 

[0 17 3] Jhe«*Sll*Hl6*tn7fc5RU:. H 
1 6&, fiB ( a ) fttf ( b ) VfflKmZtvMLk 

017ti, Hl6T»feWtit(«v^1!IE(d)tf«i 
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